INTRODUCTION
The polar vortex is the strong, mid-latitude, quasi-zonal, stratospheric wind system that develops during winter as a result of the latitudinal gradient in ozone heating. [1990]. All of the data for the AASE mission were used in the analysis below, again, unless otherwise indicated. Even though the solar zenith angles were quite different during the two mission periods, dynamically, both missions took place during a period when planetary wave activity was relatively low but beginning to increase. This is confirmed by 70 mbar vortex area analyses (not shown) which indicate little or no change in the vortex area during both the AAOE and AASE periods. However, in the southern hemisphere (SH), large wave events developed during late September, 1987 [Newman et al., 1988b] , and in the northern hemisphere (NH), a major strataspheric warming occurred just after the end of the AASE mission ]. Thus, 
Constituents
The constituent climatology shown in this section is generated using the reconstruction technique in which aircraft data are transformed into PV and potential temperature (0) space, then reconstructed at different times and locations using meteorological analyses. Reconstruction theory is described in detail by Schoeberl and oeait [1991] ; the reader is also referred to earlier papers by Schoeberl et al. [1989] and oeait et al. [1990] . (The basic premise for reconstruc- GMT analyzed heights and temperatures to advect the parcels. The stratospheric winds are linearly interpolated in time and space to parcel positions. The trajectory model has been tested for numerical error by running it forward and backward for a set of sample trajectories over 10-day periods. The accumulated 10 day error is usually less than a degree in longitude. In the absence of diabatic processes, parcels following an isentropic surface must also conserve PV. Thus the accuracy of a trajectory can be checked by interpolating PV to the particle path. This check was performed for each trajectory computation, and the overall degree of PV conservation was also found to be quite good.
Diffusion Computations. The diffusion rate D is
where the displacement V is the meridional deviation of the air parcel from the zonal mean position. To approximate the zonal mean system, a large number of parcels are used, and zonal averaging is replaced by ensemble averaging. The parcel displacement 'rt is redefined as the displacement relative to the ensemble average; rti = yi- Gravity waves, unless breaking, tend to produce shortterm, mostly reversible changes in the flow field. The mixing associated with breaking gravity waves tends to be cross isentropic rather than meridional, and no horizontal PV transport is involved. Thus breaking gravity waves cannot contribute to D in a strict sense, but their influence could be felt as an overall forcing of the zonal mean flow. In any event, gravity wave breaking is not considered to be a significant source of mixing in the lower stratospheric polar region [Fritts, 1984] . The smaller area covered by the NH vortex compared to its SH couuterpart is likely due to the greater level of planetary wave activity in the NH which erodes the vortex more rapidly. Despite these interhemispheric differences in wave activity, the similarity in long-lived tracer distributions is probably rooted in the tendency for the effects of eddy mixing and the secondary circulation on long-lived tracer distributions to cancel (11).
Since the SH vortex jet core is located at lower latitudes, the dynamical heating associated with the jet core descent zone is further from the pole. Thus the SH, polar, lower stratosphere can approach radiative equilibrium temperatures, which are cold enough to support widespread PSC activity. The interhemispheric differences in the reconstructed 03, C10, H20, and NO s distributions appear mainly to be due to PSC processes which produce wide areas of dehydration, denitrification, elevated C10 amounts, and 03 loss. 
